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Abstract: FIELD: non-ferrous metallurgy. SUBSTANCE: heat flux from scum and electrolyte is measured by 
measuring the temperature above the scum. The device has a thermoelement as a temperature pickup. The control 
unit is made up as relay and timers. The temperature pickup is coupled with the coil of the relay through a 
terminal. The normally closed contact of the relay is connected to the timer of a drift. The normally open contact 
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WPIL (Derwent) RU2040593 C Control of aluminium oxide supply to a bunker contg. cryolite includes 
measurement of temp, over crust of electrolyte and comparison to assigned value. When the temp, is above the set 
value, loading of aluminium oxide is carried out. The crust is broken when the temp, is equal to or below the set 
value. USE: Prodn. of aluminium by electrolysis of aluminium oxide cryolite melt. ADVANTAGE: Redn. of 
energy consumption. 
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yCTPORCTBO flJlfl ETO OCymECTBJlEHHyi 



(57) Pe^epar: 

M3o6peTeHMe oTHOOniTon k i;BeTH0fl 
MeTannypniM, b MaoTHOo™ k nonyMeHnio 
anioMMHbui aneiaponMSOM 
KpeonnT-rnMHCMeMHbix pacnnaBOB. Llenbio 
M3o6peTeHi>ifl nsnneTCfl cHVOKsme 
aHeprcaarpar. B cnoooBe ^e^b floornraeTon 
McnonbsoBaHneM vamepema rennoBoro noTOKa 
OT KopKM M aneicrponnTa nyreiw nsMepeHUJi 
TBMnepaTypbi Hafl KopKoH. opaBHeHun ee o 
aanaHHoH M ynpaBJieHMSi no SHaKy npupaineHwn 



TeMneparypbi. B yorpoiloTBe uenb flpcriiiraeTon 
TeM, HTo B KaqeoTBe flaiMUKa nononbsoBaH 
TepMoaneMeHT, a enoKynpaBJieHMSi Bbino/iHeH b 
BMfle pene m TafluepoB, npu 3tom a9tmmk 
ooeAMHeH o leaTyujKoCi pexie. a HopMa;ibHo 
saMKHyTuH KOHTaKT pane ooeflUHeH Mepea 
KneuMy o latiMepoM npoSoHHUKa, a HopMiajibHO 
paraMKHyTbia KOHTaicr pene ooeAHHeH ^epea 
KneMMy o raHMepoM Aoaaiopa. 2 c. m 1 a. n. 
dp-ntii, 2 tin. 
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(54) METHOD AND DEVICE FOR CONTROLLING SUPPLY OF ALUMINA TO ALUMINUM ELECTROLYZER 



(57) Abstract: 

FIELD: non-ferrous metallurgy. 
SUBSTANCE: heat flux from scum and 
electrolyte is measured by measuring the 
temperature above the scum. The device has a 
themraelenf»nt as a temperature picl<up. Th^ 
control unit is made up as relay and timers. 
The temperature pickup is coupled with the 



coil of the relay through a terminal. The 
normally closed contart of the relay is 
connected to the timer of a drift. The 
normally open contad of the relay is 
connected with the tinrer of a batcher 
through a terminal. EFFECT: decreased power 
consumption. 2 cl, 2 dwg 
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HaoSpeTeHne othochtosi k ^BeTHO^^ 
MerannypruM, b MacTHOCTn k nonyMeHWo 

ajllOMMHMfl 3JieKTpOJlH30M 

KpnojinT-mnHoaeMHbix pacnnaBOB. 

UseeoTeH cnocx36 aBTOMainMecKoro nmaHun 
muHoaeMOM ajuoMUHneBbix sneKiponnaepoB 
(nareHT (tJpaHUUM N 1495653), BKniwaioiUMB 
csneflyioujiMe onepai;viM: npoCuBKy KopKH 
sneiaponnTa m bbqa mMHoaeMa b aneKrpojwaep 
Hepes onpefleneHHbie npoMaKyxKn epeMeHM. 

HeflporaTKaMM aioro oncxx36a nBiinioTCJi ' 
hoBbiiueHHbie sHeprosarparbi m HecraGMnbHocrb 
nponecoa nuTaHun sa CMei otc^tctbha 



HsBeoTHO yorpoBcTBO ann nMraHUJi 
rnnHoaeMOM amoMUHneBbix aneicrponiisepoB 
(nareHT OpaHUMM N 1495653). 

HeflPoraTKDM sroro ycrpoWcTBa nanfleTon 
HecraennbHOOTb npoi<ecoa nmaHMfl aa omgi 

nCXJTOflHHOfl pa60Tbl WexaHMSMOB npo6MBKM 
KOpKkl. 

HaMBonee 6jim3kmm k npeflnaraeMowy 
nsnflBTCH onoooB ynpasjieHMfl aarpysKoH 
mMHoaeMa b aneiaponMaep flnn npoMSBQflpTBa 
anioMMHMfl [1] BKnioMaioinMa KOHiponb 

COCTOflHMn KOPKM no MSMeHeHMIO COnpOTMBJieHMn 

npM KOHTaicre npo6oiiHiiKa o anetcrpannroM. 

HeflPoraTKOM nporoTMna nanneTCfl 
noBbitueHHbie aHeprosarpaTbi BcneACTBMe 
noCTOflHHoii pa6oTbi npo6oiiHViKa. 

H3 MSBeorHbix HanConee 5nmmM no 
TexHMMecKoft oymHOCTM nenaercn yoTpoRcTBo 
ynpaBJieHMfl aarpysKn muHoaeMa b 
aneicrponnaep Ann nponsBOACTsa antomnm [1] 
BKnioMaioiMee KopKonpo6MBaioLMMC4 MexaHMSMi 
flosnpyioiUMR MexaHMSM n aamnK KOHTaiaa c 
3JieicrponMTOM. 

HefloCTaTKawM sToro yoTpoi^oTBa flsnsiioTCfl 
noBbimeHHbie aHeproaarpaTbi m sHa^nTejibHwR 

M3H0C MeXaHM3M0B npoSuBKH KOpKM BcneACTBUe 
HenpepbiBHoii pa60Tbi. 

L4ejibK) M3o6peTeHMa asnfieTosi coKpameHne 
pacxoAa 3neprm. 

Uenb AocTMraeTcn leM, hto b cnoooSe 
ynpaaneHvw nuraHneM muHoaeMOM 
anioMUHneBoro aneiapojinaepa, BKnioMaioineM 
npoBuBKy kopkm s/ieicrponnTa, aarpysKy 
muHoaeMa, KOHtponb coaroswm Kopm 
sneKiponura n noAaMy nuraHMJi no peaynbiaraM 
KOHTpojifl, npM 3T0M MSMepfliOT TeMoepaTypy 
HaA KopKoS^, opaBHMBaiOT ee c saAaHHof^ no 
TexHonoruM ecnvi M3MepeHHaa reMnepaiypa 
paBHa MJiM HM>Ke saAaHHoCi, npoCuBaioT rapKy, a 
ec;in M3MepeHHafi rewneparypa Bbime 
saAaHHoCi, nponsBOAHT sarpysKy r/iMHoaeMa. 

Uenb AOCTuraeTCfl reM, '^to b ycrpoi^cTBe 
AHfi ynpasjieHUfl nuTaHnew rjinHoaewoM 
aJiioMMHMeBoro aneKipojinaepa, coAepJKameM 
npoBoCiHMK, AoaaTop, flatHHK, xapaKTepMayromnJi 
cooTOSiHue KopKH M SjioK ynpaB/ieHMH, b 
KaMecTBe ASTMUKa ncno/ibaoBaH TepMoajieiweHT, 
a 6;i0K ynpaaneHMSi sbinonHeH b enAe pe/ie n 
TBi^MepoB, npn stom AaTMHK cxseAHHeH c 
KaiyiuKoS pane, a HopManbHO aaMKHyibiH 
KOHTaicT pe/ie cxseAHHeH Mepes laieMMy c 
TaPiMepoM npoSoRHMKa, a HopManbHO 
paaoMKHyibiC^ KOHtaicr pene coeAHHeH Mepes 
KHSMMy c xaiiMepoM AoaaTopa. 

L(enb AooTuraeTOfi raioKe b cny^ae 
npuMeHeHUfl b ycrpoi^cTBe pejie, 
coeAMHflioiAero mctohhmk nuraHHj) c bxoaom . 
TaKMepa Mepes HopwajibHO aaMKHyrbifi KOHiaicr. 
MTO no3BonfleT npeKpamaib paBory MexaHnana 
npo6o«HMKa TonbKo nocne oTpaBoTKM nonHoro 
t4MKna. 



CyinHocTb M3o6peTeHMfl aaicnioMaeTCfi b tom. 

MTO B OTHMMHe OT npOTOTHna MexaHMSMbI 

npo6oi^HMKa paSoTaroT TonbKO. eonn noA 
npoBoKHMKOM oTcyTCTByer oTBepcTMe b KopKe 
sneCTponma. H tbk xaK apeMn oSpaaoBaHMn 
KopKM Sonbiue MHtepBana m&ko/ UMKnaun 
nMTaHMfl aneKTpojiMsepa muHOseMOM, to pacxon 
SHeprMM 6yfl©T Hvcm, Meiw b cnyMae 
MonQnb30BaHMfl npoioTuna, a TaioKs cHuanTCfi 
M3H0C MexaHMSMOB npoGoiiHHKa. 

BBeoeHMe B cxeuy ynpaBneHkin 
ApnonHMTenbHoro pene nosBonneT oricnioMaTb 

MexaHMSM npoSoRHMKa. KOrAa HaKOHeMHMK 

npo6oHHMKa HaxoAMTOH b HrameM nonowBHUM. b 
30He BbicoKMX TeMnepaTyp, m, oneAOBarenbHO, 

CHM3MTb erO 113H0C 113-33 KOppOSMM. 

PacnonoxceHne pavAtAKa bub aoHbi 
npoCoRHMKa npuBSAer k MeHbiueMy n 6ojiee 
MeAneHHOMy nsMeHeHnio TeMneparypbi 
c})m<CMpyeMoR astmukom m, cneAOBajenbHO, k 
CHWKeHMio HaAe>KHOCTM paCoTbi ycTpoCicTBa. 

Ha (pvir. 1 nao6pa>KeHo npeAnaraeMoe 
ycrpoCioTBo nuraHUJi rnnHoaeMOM 
aneKTpojinaepa, rp.e: 1 6yHKep aha muHoasMa; 
2 TepMosneMSHT; 3 aainnTHbiR KO>Kyx 
npo6oRHMKa; 4 npo6o«HHK; 5 AOSnpyioiAee 
ycTpoRcTBo; 6 ncnonHHTe/ibHbiK MexaHnaM 
Aoaaropa; 7 nonoJiHMTenbHbiR MexaHMSM 
npoSoMHUKa; Ha (i)nr.2 cxeiwa ynpaaneHMR 
nmaHneM muHoaeMa, pas: 8 pejie; 9 6noK 
ynpaajieHnq; 10 TaRwep npo6oPiHHKa; rai^Mep 
Aoanpyioinero ycrpoCicTBa; pe;ie 3aAep)KKM. 

Cnooo6 ocymeoTBnRioT oneAyioimiM 
o6pa30M. 

Ha aneKipoJinaepe c o6o)K>KeHHbiMH 
aHOAaMM Ha onjiy roKa 175 kA, ooHaaieHHOM 
ByHKepoM 1 Afif rjiMHoaewa ((pm. 1), 
yoraHoaneHO ycrpoi^CTBO pfM\ ynpaeneHun 
nuTaHMSM muHoaewoM, BioiioMaioiAee 
TepMoaneMBHT 2, npuKpenneHHuK k saunniHOMy 
KO)Kyxy 3 npoBoiiHViKa Ha paocTonHnn 20 mm ot 
npo6o£iHHKa 4, saiAnrnbiR K0>Kyx 3aKpenneH na 
5yHKepe, hm>khh« Konei^ repMOsneMeHra 
HaXOAMTCH B 30He Me)KAy KopKoi^ sneKTpojiMTa n 
npoSoRHMKOM 4. floanpyioinee ycTpoRotBO 5 
npuKpenneno k ByHKepy 1, v\ ero paSora 
oCecneMMBaeTGfi nononHHTenbHbiM MexaHMaMOM 
6 Aoaaropa, cocToniAMM M3 nHeBMoi4MnMHApa, 
pacno;io>KeHHoro na SyHKepe 1 m 
nneBMOKnanaHa, pacnoJioKeHHoro BHe 
aneKTponnaepa, npo6oRHHK 4 npuKpennen k 
ByHKepy 1, ero paSora o6ecneMMBaeTCfl 
McnojiHMTenbHbiM MexannaMOM 7 npoSoBHUKa, 
oocrojiu^MM H3 nHeBMOL(M/iMHApa, 
pacnojno>KeHHoro na ByHKepe. m 
nHeBMOKnanana, paonono>KeHHoro BHe 
sjieKTpojinaepa. Bne sjieirrponnaepa b 
cne4nanbH0M lUKacfiy ynpaBnenun 
paononojKeHbi pene 8 {dpw. 2) vt 6jiok 9 
ynpasneHna, cooroniAnt^ va rai^wepoB 10 
npo6o«HHKa, Ta«MepoB AP3Mpyiomero 
yoTpoCioTBa n pene 3aAep>Kioi. TepMoaneweHT 
coeAMHeH npoBOflaMM c pane 8. 

4epe3 KawAoe ycrpoiSoTBO aBTOMaTMMeoKoro 
nuraHMfl mMH03eM0M noflaeTon 500 kt 
mMH03eMa b aftm. Umcn niiTaHun paeen 
HSTbipeM MMHyraw. 

SKcnepuMeHTajibHO nonyMeno, mo BpeMfl 
3apacraHiiw oTBepcrun b KopKe aneKfponMTa 
paBHO 15 MMH. TeMneparypa HaA KopKoB 
snexTponma b aone npoCoRHHica npn 
oTcyTCTBMM oTBepcTMfl Kone6neT05i ot 200 ap 
250''C, a B csnyMae, Koma KopKa MweeT 
OTBepoTMe, Tewneparypa b soHe npoBoSHUKa 
APOTMraeT SOO^C. 



TepMOAaiMMK, xapaKTepnayioiJUnK cocioflHue 
KopKM, HacTpoeH Ha TewnepaTypy 300°C. 

ycrpoMCTBO paSoTaer cneflyiomiiM o6pa30M. 
B HBManbHblW MOMSHT paBoTbi OTBepcTue B 

KopKe sneKipojima oTcyicTByeT, leMneparypa, 
cpMKCupyeMasi flatHMKOM, paBHa 220 °C. npn 
3T0M CMmaji OT AaTMMKa (4)Mr. 1) nooiynaeT Ha 
pene 8 {dpvir.2) m oho cbohmm HopnanbHO 
saMKHyTbiMn KOHTaicraMM coeflUHner motomhmk 
niiTaHMn c rai^MepoM 10 MexaHM3Ma 
npoSoRHMKa, a obommm HopManbHO 
paaoMKHyTbiMM KOHTSKraMM paapbisaer i4enb 
noAaMM nmaHUfl Ha laRMepbi flpanpyioinero' 
ycTpot^cTBa. ripM 3TOM noflaercfl CMmaji 
HMTaHMfl Ha ncnonHMTenbHwe MexaHMSMbi 7 
npo6oPtHMKa n nponcxoAMT npo6MBKa Kopiwi. 

nocne npoSuBKM OTaepcTUJi Tewneparypa 
Hafl KopKoC^ Boapocna flo 500°C m npn stom 
TepM03JieMeHT aa 3 c narpejicfl flo 300 °C, npn 
3T0M cumaji OT flaiMMKa nocrynun na pene 8 n 

OHO CBOMMM HOpMaTbHO 3aMKHyTblMM 

KOHTaiaaMM paaopaano Lienb noAami niiTaHun 
Ha Ta«Mepw 10 iwexaHMSMa npo6o£^HMKa, a 

CBOMMM HOpMaJIbHO pa30MKHyTblMH KOHTaKTaMM 

coeflMHSieT MCT04HMKM nuTaHMfl c TaRiwepaMM 
flosMpyioinero ycTpofloTBa, npM stom npoSoCi 
KopKM He npoM3BOAMTCJi, a A03MpyK)iMee 
ycTpoRcTBO 5 (cjDMr.l) 6yAeT paSoraTb B 
cooTBeTOTBMM c saAaHHbiM Ha TaiiMepe (ct)Mr.2) 

l^MKHOM, 

HeB03M0)KHocTb cpaSaTbiBaHMn npo6oi^HMKa 
B nep^OA HarpsBa TepMOsmeueHTa c 220 AO 
300 "c npsAycMOTpeHa b asAaHHOM Ha TaRiuepe 
L^MKnoM (BbiAep>KKa npo6oi4HMKa B BepxHeM 
nonoJKeHMH 10 o). 

npeAnaraeMoe M3o6peTeHMe noaBonaeT 
COKpaTMTb KoriMMecTBO cpa6aTbiBaHM« 
MexaHM3Ma npoSoiSHMKa m MCKnraMaTb cnyMaM, 
KOFAa mMHOseM He nocTynaer b aneiapo/iMT 

M3-3a OTC^TCTBMn OTBepCTMn b KopKe 

aneiapojiMTa. 



OCHOBHbIMM TeXHMKO-SKOHOMMHeCKHMM 

npenMyiiieoTBaMM npeflnaraeMoro M3o6peTeHM« 
no cpaBHeHwo o npoTOTunoM flennioTCfl: 
cHM>KBHMe sjieiapoaaTpaT m-aa yMeHbiueHUH 
KonMHeoTsa opa6aTbiBaHM« MexaHM3Ma 
npoSoilHMKa; cHMixeHMe HSHOca npo6oi4HMKOB m 
MexaHMSMOB npo6oHHMKOB, MTO nosBonneT 
cHMSMTb KonMHeoTBo o6ony)KMBaioinero 
nepcoHana. 

OopMyna moGp&reHvia: 

1. Cnoco6 ynpaBneHMfl nHTaHMeM 
muHoaeMOM amoMMHueBoro aneicTponMsepa. 
BKnioMaioii(MR npo6MBi^ KopKM aneicrponnTa, 
sarpyaxy rnviHoaeMa, KOHTponb cocranHvifl kopkm 
aneiaponnTa m noflaMy mviHoaeMa no 
pesyjibTaraM KOHTponsi, oinvMaaam/Ai^ reM, 
MTo, c uejibio coKpauLieHMn pacxQAS SHepraM, 
saMepnioT Tewneparypy Ha/x KopKofl 
siieKTponnTa, cpaaHMaaioT ee c s^viiaHHoi) no 
TexHonorMM m, ecnii HSMepeHHan Teuneparypa 
paBHa MJ1M HH>Ke aaAaHHoH, npoGMBaioT Kopxy, a 
ecnM MSMepeHHan reuneparypa Bbiuje 
saAaHHod, npoM3BOAflT sarpyaxy rjiMHoaeiMa. 

2. ycrponcTBo Ann ynpaBneHun mTameu 
mMHoseMOM anioMHHMeBoro sneiaponMaepa, 
coASPJKatuee npoeoHHViK, AOsarop. a^tmmk, 
xapaKTepMsyioutkin cocTonnHe Kopiw h 6noK 
ynpaaneHMfl, oTJiMMaioiueeca reM. hto, c uienbio 
atvoKBHm pacxQAa aHepran, b KaqeoTBe 
ASTHMKa McnonbsyioT TepMoaneueHT, a 6noK 
ynpaaneHMfl BbinciiHeH b bhas pene m 
TaRmepoB, npn stom flatMMK ooeAMHeH o 
KaTyiuKoH pene, a HopManbHo aauKHyrbiR 
KOHiaKT pene ooeAHHen Mepes xneMMy c 
TaflMepoM npo6oi4HMKa, a HopuanbHO 
pasoMKHyibiH KOHTaicr pene ooeAMHeH Hepe3 
KneuMy c laRMepoM Aosaropa. 

3. ycTpoBcTBO no n.2, ornHMaioiAeeofl rew, 
HTO OHo OQAepJKMT pane Ann ooeAnneHMfi 
MOTOMHMKa nHTaHMfl o BXQAPM Ta^Mepa Mepe3 
HopwanbHo aaMKH/Tbia KOHTaia. 



ID 
O 



I 



r ~ n 



